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It is known that part of each wage differential is due to differences in "objective" characteristics such as education and work experience, while part remains even when white-black and male-female differences in these traits are controlled for. However, the quantitative dimensions of the various causes of unequal wages are not well known. How much of the whiteblack wage differential is attributable to the superior education of the whites? How much of the male-female differential is due to the fact that men have easier access to the high-paying occupations? It is questions such as these which this paper seeks to answer. Section I below outlines the techniques I shall use to decompose the two wage differentials into their component causes, a simple technique which is of quite general applicability. Section II discusses the unique features of the data source upon which this study is based. The distinction between reduced form and structural estimation, which is almost always ignored in micro wage equations of the kind employed here, is drawn, and methods for estimating each equation are discussed. Sections III and IV report the results of applying these procedures to the wage differentials between white males and black males, and between white males and white females, respectively.2 An Appendix provides the regression estimates upon which the results in Sections III and IV are based.
The main findings of this study are two: First, while the overall whiteblack and male-female differentials are strikingly similar is size, decomposition shows that the qualitative nature of race and sex differentials differ quite radically. Second, whether we use structural or reduced form estimates of the wage equation greatly colors our view of the wage differentials.
For example, when we use the structural equations, the regressions suggest that about 60 percent of the white-black wage differential is due to the whites' superior endowments of various characteristics, leaving 40 percent to be attributed to discrimination of various kinds. By contrast, the reduced form estimates attribute only about 30 percent of the raw differential to objective traits and 70 percent to discrimination.
I. THE DECOMPOSITION OF WAGE DIFFERENTIALS
The most common way to study the dispersion in individual wag comes is to estimate a regression like:
(1) YYi= pa l Z1o+m e m where Yi is the level or natural logarithm of earnings, income, or 2 Due to the small sample sizes, no attempt was made to compare b with black females or white females with black females. and Xli, . . . ,X are n observable characteristics used to explain Y. If we are particularly interested in comparing two demographic groups (such as whites and blacks), it makes sense to estimate an equation like (1) for each group:
(2) YH = + Z=1 H X'H +U (3) Y= + 1 PXi? + ui where the H superscript indicates the highin this study) and the L superscript indica natively, white females and black males in t Given (2) and (3), it is a simple matter t the differential explained by the regr amount which is captured by the shift coe typically attributed to discrimination (see, ever, we can carry our breakdown farther the differential comes from both differences and differences in the average characteris (4) Z P.H -ZpX= Z (X --x + E P Here the first sum is the value of the advantage in endowments possessed by the high-wage group as evaluated by the high-wage group's wage equation. 3 The second sum is the difference between how the high-wage equation
would value the characteristics of the low-wage group and how the lowwage equation actually values them. For brevity, I shall say that the first sum is "attributable to the endowments," while the second is "attributable to the coefficients." Note that the latter sum, which exists only because the 3 Any such breakdown of wage differentials runs into obvious index-number problems. For example, I could equally well have evaluated the differences in endowments by using the low-wage equation, i.e., by calculating i,, (X -iX)
There is obviously no "right" and "wrong" answer here. My reason for adopting the alternative procedure is that the above formulation leaves as a residual:
While we obviously could label the first efficients," the interaction term has no which I employ in the text, while in no least has the advantage that each term ha The data bank on which the present study is based is the Michigan Sur Research Center's "Panel Study of Income Dynamics."5 This unique d source has several important advantages over most competing data sou First, because income variables include many diverse sources of nonlabor in come and because earnings variables confound differences in wage rates wi differences in labor supply (which are themselves functions of wages is imperative that studies such as the present one use actual wage rate the dependent variable.6 Most survey data generated by the Bureau of Census lack such a measure, which probably explains the paucity of pirical wage equations until very recently. The Survey of Economic Op tunity (SEO) has, however, provided the micro data for a number of re regression studies of individual wages (see, for example, [9, 4, 11, 10 The Michigan data have only a minimal advantage over the SEO in t respect: the latter calculates the average wage earned in the week prev to the survey, while the former computes the average wage over the prec ing year (1967) . A more important advantage is that the Michigan d provide a rich set of variables pertaining to the individual's family b ground. These enable us to estimate a meaningful reduced-form equ which explains the wage rate only on the basis of characteristics whic truly exogenous to the individual (such as his father's education). The is a much poorer source of family background data.7 A third advantag the Michigan data is its superior treatment of union membership-an portant determinant of earnings. The SEO follows Census procedure asking only nongovernment workers whether or not they are members of union; thus government workers must be either eliminated or treate nonmembers. Since government employees generally earn higher w than private nonunion workers, the latter procedure would bias down the estimated union-nonunion differential.8 The Michigan survey aske union membership question of every household head. Finally, the SR tape offers data on the length of time each individual has worked fo present employer, thus giving us a direct measure of at least one part of individual's total work experience. Of course, there are some serious shortcomings of these data as co pared, say, with the SEO. Most important is the small sample size, wh makes the standard errors regrettably large in many cases. While the from my wage equations are quite comparable to those obtained with SEO, the standard errors of individual coefficients are far larger. For reason the inferences drawn in Sections III and IV are very tentativ Finally, the Michigan tape lacks information on the industry of emp ment, a variable often deemed to be an important determinant of wages.1
To sharpen the estimates, I have selected a subsample from the tape for use in my wage regressions. First, to eliminate household h who may still be acquiring formal education, I dropped from the samp households whose heads were younger than age 25. Also dropped fro consideration were household heads who were neither black nor white or who did not work for money in 1967.
I have argued above that the proper dependent variable in equations (2) and (3) where w is the hourly wage; Ed is a vector of six educat ables; Occ is a set of eight dummies for occupation; J is cational training; M is 1 for members of unions and 0 ot veterans and 0 otherwise; T is a set of six dummies for tenu job; B is a set of 13 family-background variables; Z is a genous variables; and f, g, h, k, 1, m, and n are all linear model, w, Ed, Occ, J, M, V, and T are taken to be end and Z are exogenous. The elements of Z which enter th with nonzero coefficients are age, health, residence, and conditions. While every reader can doubtless quarrel with some detail of this specification, the two, most important features are relatively noncontroversial. Presumably, no one would wish to exclude from the structural wage equation any of the variables which I have included (though other investigators have added variables to the above list). The dichotomization of variables into endogenous and exogenous sets may require some comment, however, as it is rather novel in this context. In the intuitive model I have in mind, each individual is presented with endowments of human and nonhuman capitals and at some point in his life-cycle, jointly decides how far he wishes to pursue his formal education and to what occupational strata he aspires. Thus Ed and Occ, the two chief determinants of the wage rate, are endogenous and simultaneously determined. This seems very much in the spirit of the human-capital-theory approach to wage differences. Union membership is endogenous because each worker may opt for a "union job" at his discretion and because unions themselves may be selective about whom they admit.12 Similar remarks hold for veteran status: some men volunteer, while others are selected by a not-quite-random process.
Once this simultaneous-equations viewpoint is adopted, the estimation problem seems quite straightforward: Ideally, equations (5) through (11) should be estimated as a simultaneous system by two-stage least squares or some similar technique. Unfortunately, this is not possible because, as the reader can verify, the wage equation is underidentified. The only variables omitted from (5) are the family-background variables, B. And this identification problem is by no means restricted to my particular model. Almost any specification of a micro wage equation will have difficulty excluding enough variables to identify the coefficients since these excluded variables (family background in my model) must be included in some other equation of the system. That is, they must be important determinants of education or occupation, etc., but have no direct impact on wage rates.
What can be done about this problem? In this study I have adopted two second-best procedures. The first is to estimate the reduced-form wage equation:
(12) logw= F(B,Z) + vi instead of equation (5), by ordinary least s and not without interest if we are concerned with the "ultimate causes"' of wage differentials rather than the mechanisms through which these causes operate. Still, we would like to get a look inside the "black box," 'that is, to get some structural information about equation (5) . To do this we need another, rather restrictive, assumption-that the error terms in equations (6) through (11) are all uncorrelated with ul. As the reader may readily verify, if E(ulu2)= E(u1U3)= E(ulu4) E= E(IUS) E(uiu6) = E(uiu,7)
= 0, then the system is block recursive and ordinary least squares is the best linear unbiased estimator of equation (5). In summary, we present two wage-equation estimates. The reducedform estimates-which are always unbiased-are obtained by ordinary least squares estimation of equation (12) . The structural estimates-which are biased unless the error terms are uncorrelated-are obtained by ordinary least squares on equation (5) . Very roughly speaking, the structural estimates can be thought of as the conditional expectation of (the log of) the wage, given the individual's present socioeconomic condition; and the reduced form can be thought of as the conditional expectation of (the log of) the wage, given the circumstances of his birth.
12 I have presented and discussed the results of estimating equation (9), the equation for union membership, in [3] .
Ill. ANALYSIS OF THE WHITE-BLACK WAGE DIFFERENTIAL FOR MALES
This section breaks down the raw differential between white males and black males into its component parts, using the procedures outlined in Section I above. 13 The regression coefficients upon which the following tables are based are provided in the Appendix. While it is difficult to prove that this holds in an arbitrary regression using a set of K qualitative variables with nk classes in each, one can show that in the simplest case of a single dichotomous classificatory variable, the choice of the control group does not matter. Proof: In this simple case, equations (2) and (3) become: Foremost among the factors contrib vantage is education, and the breakdow the fact that whites have more education rather than to the higher rates of return on education which whites also receive. The other main advantage for white men is the more concave age-wage profile, a fact that has been noted in many studies of age-earnings profiles as well. Whites apparently gain more than blacks from experience in the labor force, and therefore they exhibit a more pronounced life-cycle pattern of wages.
Aside from tenure on the job, the most important factors favoring black males are union membership and geographical distribution across regions of the country. While blacks and whites are about equally likely to be union members, blacks gain much more from being in a union. The regression coefficients show an average union-nonunion differential of 39 percent for black males and 23 percent for white males. Both of these are larger than the differentials which have been estimated from the SEO (see [9, 4, 11, 10] ). How much of this discrepancy is due to the superior data on union membership (see above), how much is due to omission of relevant variables fom the regression, and how much is due to the absence of interaction terms which allow the union-nonunion differential to vary across occupations14 is an open question. However, the fact that Stafford's estimates [12] , which used Survey Research Center data, are among the highest obtained to date lends some credence to the notion that differences in the conceptual basis of the data may well be the reason for the high differentials.
As to the regional distribution, the fact that blacks are more heavily concentrated in the South (a disadvantage) is more than balanced by their higher coefficients for each region (as compared to the North Central region which is the control group).
Interestingly, the distribution of workers across occupations-at least at this relatively coarse level of disaggregation-contributed only negligibly to the white-black differential. This would appear to fly in the face of casual empirical observation, but in fact it does not. Decomposition of the meagre 1.4 percent occupational differential in favor of whites reveals that the superior white occupational distribution actually accounts for a substantial 10.3 percent wage advantage, most of which is neutralized by higher co-14 Boskin [4] , p. 470, suggests that ignoring the interactions between occupation and union membership (i.e., that union-nonunion differentials differ across occupations) results in a serious overestimate of the average union-nonunion differential. However, as Orley Ashenfelter points out to me, his reasoning is flawed. The figures in his Table 2 for union differentials in each occupation ignore the geographical area-union interactions which also appear in his regressions. That is, to his estimated union-nonunion differentials for each occupation in Table 2 one should add the average (over all regions) of the union differential in that occupation. That would (almost) always result in higher union differentials than he presents. Indeed, it is difficult to see how a weighted average of the unionnonunion differentials (weighted by occupation) could differ much from the overall average differential in the sample. Geographical mobility 6.8 2. Table 2 portrays a similar decompositio estimates. The results are strikingly diff by circumstances of birth and other exo coefficient (56.7 percent) now favors bla apart from the constant, actually accounts ential in favor of whites, and most of th equation rather than from superior endow
The dominant factor favoring whites is file. As white males mature from age 25 t due to past investments in human capita wages decline with age as training becom tions deteriorate. Blacks also show a conc less steep. Table 2 shows that these differing 80 percent of the explained white-black wag the part attributable to the regression coeff Not surprisingly, the other major facto all family-background indices: parents' inc ment, and the place where the individua farm, in a city, or in the South). What is su vantage for whites comes from the coeffi dowments. Whites' superior endowments o explain only a 3.4 percent differential in the is explicable by the whites' more favorable coefficients. Blacks generally gain less by having an educated father, lose more by coming from a poor family, gain less by being born in an urban area, and so on. The only family-background variable favoring blacks is the number of siblings. While the sizes of black and white families are not very different, blacks actually reap gains from having brothers and sisters, while whites suffer wage reductions.
Note that since D = 35.5 percent and R = 50.7 percent in Table 2 , the reduced form attributes about 70 percent (that is, .355/.507) of the raw white-black wage differential for men to the various dimensions of discrimination, including discrimination in education and occupation. By contrast, the structural equation, which measured only discrimination in wage rates, attributed only about 40 percent to discrimination (D/R c .204/.508 in Table 1 ). Thus, we might tentatively break down the raw differential as follows: 30 percent to blacks' inferior endowments of exogenous variables (the ratio E/R in Table 2 ); 40 percent to outright discrimination in rates of pay (the ratio D/R in Table 1 ); and 30 percent to discrimination in achieving the other endogenous variables (such as education, occupation).
It is perhaps of some interest to compare these crude results to Duncan's attempt to break down the black-white income differential for adult males.15 Using a somewhat different specification and different statistical methods, but a decomposition technique which is almost the same as mine, he attributed 26.6 percent of the differential to family-background variables,16 35.6 percent to divergent attainments of education and occupational status which could not be predicted by family background, and the remaining 37.8 pecent to discrimination in income. This seems remarkably comparable to my rough 30-30-40 percent breakdown,17 especially in view of the many differences between the two studies. Table 3 utilizes the structural regressions to decompose the 45 raw wage differential for white males over white females. The natu differential is seen to be radically different from the structural ra Notably absent from this list of factors explaining the male-female differential is occupation. It has been widely held that the main way in which women are discriminated against in labor markets is not in rates of pay, but by being relegated to lower positions on the occupational ladder than their qualifications would merit (see, for example, [16, 15] ). Yet Table  3 shows occupational factors as contributing a 4.1 percent wage advantage to white women. On closer examination, however, the apparent conflict disappears. It is indeed true that men have a superior distribution across occupations (accounting for a 5.1 percent wage advantage for men), but the regressions show that this is more than balanced by the greater gains reaped by women when they enter certain occupations (accounting for a 9.1 percent differential for women). Furthermore, part of the disparity in age-wage profiles mentioned above is surely a reflection of the failure of women to rise to the higher occupational strata within any of the broad occupational groupings. Table 4 shows that endowments count for even less (essentially zero;) and discrimination for even more when reduced-form estimates are applied to the sex differential. In fact, there are hardly any differences between the reduced form endowments of white men and white women. 
IV. ANALYSIS OF THE MALE-FEMALE WAGE DIFFERENTIAL FOR WHITES

